Nucleic acid binding and mutagenicity of active metabolites of 2-amino-3,8-dimethylimidazo[4,5-f]quinoxaline.
2-Amino-3,8-dimethylimidazo[4,5-f]quinoxaline (MeIQx) is a potent mutagen and carcinogen present in heated foodstuffs. The covalent binding of MeIQx to calf thymus DNA and calf liver RNA with microsomal activation was demonstrated. A major metabolite which exerts a direct mutagenic effect on S. typhimurium TA98 was found by HPLC analysis after incubation of MeIQx with rat liver microsomal fraction. The metabolite was identified as 2-hydroxyamino-3,8-dimethylimidazo[4,5-f]quinoxaline (N-OH-MeIQx). Synthetic N-OH-MeIQx was found to bind non-enzymatically to DNA and RNA at neutral pH even at 0 degrees C. Addition of acetic anhydride increased the binding of N-OH-MeIQx to DNA 10 times. These results suggest that MeIQx is metabolized to N-OH-MeIQx by microsomal cytochrome P-450 and further activated to an acetylated form that binds efficiently to nucleic acids in rat liver. Preferential modification of polyguanylic acid suggests that guanine residues of DNA are mainly modified with MeIQx. Synthetic N-OH-MeIQx exerted direct mutagenic activity on S. typhimurium TA98 inducing 150,000 rev/micrograms. Pentachlorophenol (PCP) caused a dose-dependent inhibition of this mutagenic effect, but 2,6-dichloro-4-nitrophenol (DCNP) did not. Thus the acetyltransferase of S. typhimurium seems to be important for the high mutagenicity of MeIQx after its microsomal activation.